Bursaphelenchus xylophilus (Steiner & Buhrer) Nickle is the causal agent of pine wilt disease in Japan (Mamiya, 1972) and Bursaphelenchus mucronatus (Mamiya & Enda), a less virulent pathogen, is morphologically and biologically similar but is not associated with this epidemic disease (Mamiya & Enda, 1979) . B. mucronatus does not cause pine trees to wilt, unless stressed (Mamiya & Enda, 1979) . B. xylophilus occurs in parts of Canada (Anon., 1986 , 1987 , the United States (Dropkin & Foudin, 1979) and eastern Asia (Mamiya, 1984; Cheng et al., 1986 & Schroeder (1989 ), Finland (Tomminen, et al., 1989 and Japan (Mamiya & Enda, 1979) .
Bursaphelenchus xylophilus and B.-mucronatus isolates exhibit some similar morphological characteristics, and the overlap of some critical taxonomic characters sometimes creates problems in species identification.
In Japan, Mamiya & Enda (1979) used the presence of a mucro on the tail of female B. mucronatus as a major character to distinguish it from B. xylophilus. However, isolates of B. xylophilus from North America have a female tail shape that ranges from mucro-type to round-type (Wingfield et al., 1983) which have been referred to as "M" an "R" forms respectively.
De Guiran & Bruguier (1989) noted the range of tail shape in this "supra species" or species complex (Webster et al. , 1990) , which includes B. xylophilus and B. mucronatus, and reported that populations of the mucronated tail forms and round tail forms showed some correlation with pathogenicity.
Although these authors developed a helpful analysis and working hypothesis, the pathogenicity of Bursaphelenchus spp. on pine is known to be influenced by environmental factors such as temperature. et al., (1990) for details of source, and some of their intra-and interspecific hybrids, see Riga et al., (1991) for details of production of hybrid crosses and their inbred progeny, were maintained on Botrytis cinerea on 1 % potato dextrose agar plates at 270 C. Nematodes for seedling inoculation were washed from the lid of a Petri dish of 7-day-old cultures using sterile distilled water, filtered through a coarse screen to remove dead nematodes and concentrated by gravity in graduated cylinders. Each of 23 Pinus sylvestris L. seedlings in a batch was inoculated with 2,500 nematodes, according to Panesar & Sutherland (1989) , of one of the isolates or their hybrids. For controls, 10 seedlings received sterile, distilled water and 15 seedlings received B. cinerea filtrate. The 3 year old Scots pines were maintained in a greenhouse, according to Panesar & Sutherland (1989 
